The X-ray diffraction analysis cannot disclose the size and distribution of the precipitates. Although the lattice structure of the micron-sized area on specimens cannot be clarified, the overlapped lattice structure of the millimeter-sized area is analyzed by an X-ray diffraction technique.
However, the change of electrical resistivity on the average was measured for the whole specimen. Therefore, the resistometric study cannot disclose the size and distribution of the precipitates. Recently, some investigations were carried out by transmission electron microscopy with a selected area technique and the mechanism of precipitation hardening in Cu-Be alloys was clarified.
Sauliner et al. (11) found that very thin disc-like precipitates were formed whether the extra spots were due to superlattice reflections from the ordered regions, because no spots were observed in positions corresponding to reflections of (100), (300), (120), (320), etc. The aim of the present work is to study the mechanism of precipitation in Cu-Be alloys by transmission electron microscopy.
II. Experimental Procedures
The chemical compositions of the materials used are tabulated in Table 1 . Cu-Be 25 alloy used was a commercial alloy. Cu-2%Be alloy was vacuummelted from electrolytic Cu (99.98%) and Cu-3.21%Be master alloy and cast in vacuum. So these alloys were of commeirial purities. A high purity alumina carried out in air, wrapping the samples in a thin Cu sheet. III. Experimental Results
Hardness
Fig . 1 shows the results of hardness measurements on Cu-2%Be and Cu-Be 25 alloys aged for 2 hr at which attained the maximum hardness in Cu-Be 25 alloy is wider than that in Cu-2%Be alloy. These behaviours are already well known. 
Optical micrograph and X-ray micro analysis
The letter A in Photo. 1 shows unsoluble particles in commercial Cu-Be 25 alloy. These were identified as Co-Cu particles by the X-ray microanalyser. Fig.  2 shows characteristic X-ray spectra of the particle denoted by A in Photo. 1. The particles were considered to be Co-Cu-Be solid solutions from Be was not detected by the X-ray microanalyser.
With the addition Co, the grain size became finer and the aging temperature range which attained the maximum hardness became wider in the Cu-Be binary alloy.
Transmission electron microscopy
(1) Solid solution treatment Photo. 2 shows a transmission electron micrograph micrograph shows a low dislocation density and the lack of precipitates in the grain and at the grain boundary.
after rolling by 5%.
The pattern by an electron diffraction technique of the striated part showed a streak from origin to {200} reflections, and the G.P. zone formation on {200} planes of the alloy was known to cause these striations.
The maximum density points were formed on streak as shown in Photo. Photo. 5 (b) shows the maximum density points {2/300} , {4/300}, formed in the Cu-2%Be alloy aged vanished, and reflections of {100}, {110}, {210}, etc. appeared in the electron diffraction pattern in many cases. Photo. 6 (a) illustrates a ill-defined striation for 2 hr. Photo. 6 (b) shows {100}, {110}, {330} forbidden reflections and no {200} streak. Photo. 7 (a) sense steak in the electron diffraction pattern, it is seen that the striation is caused by G.P. Table 2 The result of electron diffraction for grain (7) Deformation twin Photo. 11 (a), (b) show deformation twins indicating that Cu-Be alloy is a low stacking fault energy alloy. Due to the low stacking fault energy in Cu-Be alloy(19), dislocations in the deformed specimen did not form the cell structure, but formed a similar structure to Ag (20), Cu-Zn(21) and Cu-Sn(22).
IV. Discussion
Up to now studies have been made on the mechanism of precipitation in Cu-Be alloys by an X-ray diffraction technique, the resistometric method and more recently by transmission electron microscopy. On the basis of these results, the mechanism of precipitation phase and the matrix. G.P. zones were found by X-ray diffraction in Cu-Be of the G.P. zone formation was detected very sensitivity through a resistometric study (23) In a proposed model which accounts for the forbidden reflections, Be and Cu rich atomic planes are alternately disposed on {100} planes, as shown in Fig. 3 (14) and Fig. 2 (a) of Tanner (29) patterns, forbidden reflections appeared in positions corresponding to {100}, {110}, {111/2} and {2 2/3 0} reflections. These reflections are explained by the following consideration: The reciprocal lattice of a face-centered cubic metal with <100> streaks through the lattice points is shown in Fig. 4 : it is clear that the intersections of these streaks with the reflecting sphere would give rise to the extra-reflections in these electron diffraction patterns. For instance, {111/3} and {2 2/3 0} reflections in Fig. 2 were assumed to be forbidden reflections, but the arrows in Fig. 4 retardes precipitation presuming that vacancy-Co pair is hardly mobile in Cu-Be alloy. Assuming the diffusivity of Co to be small in Cu-Be 25 alloy, the rate of grain boundary motion is slowed (32) , and grains become finer. Since no denuded zone appears in Cu-2%Be and Cu-Be 25 alloys, the formation of denuded zone cannot be explained by the effect of the adding Co only.
V. Summary
(1) The mechanism of precipitation in Cu-29%Be and Cu-Be 25 alloy resembles each other, but that of Cu-Be 25 alloy retards. The effect of Co is trap of vacancy and retardation of grain boundary motion.
(2) The mechanism of precipitation in Cu-2%Be and Cu-Be 25 alloys is tabulated as follows:
In the grain,
